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I introductory 

I be enormous grou th of the automobile Industry in this country, 
and the increasing popularity of ni^ht driving, have resulted, first, 
in Slate laws regulating the use of headlights and tail-lights, on 
motorcars, and second, in a demand for <;ood li-htiu^ in the various 

garages, repair shops, .into supply depots, etc 

Hie growth in t he num her of dea !ers, «:ara»-cs and .service -tat ions 

!> ;| pari of tin remarkable advance. There are at presenl some 
86,000 of these in the country. They vary from the modern estab- 
lishment designed for the particular purpose of selling or maintain- 

motor cars, to the former livery stable or blacksmith shop which 
has been revamped to meet the requirements of the modern trend 
in \ ehicula r t ransporta I ion. 

I he increasing amount of night driving necessitates the opera- 

hon of L-ara-es. repair shops, etc., after dark (,ood li-htin^ in 

,lirsr places will increase production and reduce accidents and 

•poilage It has been proven many times that the COSt of good 

lighting is hut a very small percentage of the cost of the time, 
material ami labor lost through poor lighting. 

En man j states adeqi ate lighting is required by law in industrial 
plants, and the time may not be very Far distant when this will 

applv to garages as well. ( iood light in^r does not mean simply many, 
'"' larg« lamps it means lighl scientifically applied, so as to be free 
from glare and deep shadow s. 

It is the purpose of this bulletin to point oul ho* good lighting 
o*aj be obtained and maintained on automobiles and in garages, 
auto lupplj houses and serv ice stations. 

Statistics show that twice the amount expended for the purchase 

of the ear is spent on maintenance. When it is considered thai 
about five billion dollars worth of automobile merchandise is I. em- 
eon. iimed annually, exclusive of oil and gasolene, the importance 
«»t the retail trade cannot be over-estimated. 

The motorist is required by law to use headlights that proi ide a 

eertAin minimum amount of light on the road. This fa for his own 
comfort and safety. He is also required to use headlights that do 
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not produce trying glare, which is so dangerous to an approaching 
driver. This is for the protection of the other fellow. Most drivers 
would desire to obtain these results, even were they not required 
by Law. Few, however, understand the control of light. They 
expect to have the proper lighting equipment on their cars when 
thrv arc purchased, and thru they look to the garage or service 
station to keep the equipment in order. It is, therefore, the purpose 
of this bulletin to point out the various factors which enter into the 
proper adjustment and maintenance of the lighting equipment. 

. 1 utomobiles 

Headlamps — General 

Lighting equipment today forms a very important part of every 
automobile. With the ever increasing average driving speed, the 
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Fig. 1 

Specifications for Mi. tor Vehicle Headlight Beams as Drafted by the 
Illumination F.ujiineerin^ Society 

congestion of our streets, and the great reliability of the car today, 
headlight v must he pro\ ided that will illuminate t he road for m-\ cral 
hundred feet in trout of the car, and which will not project glaring 
rays of lighl into the eyes of approaching drivers or pedestrians. 

The safety of the public on our highways at night depends to such 

an extent on the above requirements that practically all of the states 

in the I'liion, as well as the Dominion of Canada, have passed laws 

regulating and requiring the lighting of automobiles. 

Unfortunately, these regulations vary somewhat in different 
states. 4 In general, this legislation takes the form of limiting the 

Sei General Ehcfrit I!. >■«. Keh , pact's 120 124, for summary of all state 

law - ami lM of approve*! <le\ ices. 
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eandle-power of tin* lamp thai ma\ I)*- u>r<l in flu- f i « • . t < i 1 1 \>\\\ . in 
requiring headlight beami suffiriently powerful to pick up objects 
eertain < li >t ,i m s alieao! of flu- < ;i r, and in r»-< j n inn - flu- u < >( some 
epproved device which controls the distribution of tin- beam from 
the headlamps to as to prevent glare. 

Tin- I II ii in ina t in x II 1 1 1.' 1 1 1 1 ■< ■ 1 1 1 1 <ix \r\\ 1 1. < I mi M- .» jrr.il • i • - . ■ I >>i 
reseanh work alonj these lines, and lias drawn up the foregoing 
ipecifiratinfis fMr headlight beams I In 'se sperifirat ions have the 
backing of the S<>< i< t \ ..f \utomot i\ #• Kn^iinrrH. Today, over 50 
per rent of ;ill I In* automobiles in fin- I nited Static are operating 

in -.1 .1 1« - > wlii« 1 1 li.i ■ l>.i <| i ln ir rrgula torj headlight legislation on 

ipecificatiom prepared b) the Illuminating Engineering S ft) 

[n order to comply with these sperifiratious il h nnr^an to 
nm high < lass headlight lamps and equipmenti and to ha\r iIh-iii 




Vu. t 

l lir I <m»i . ittiill*- Mrtrr. a Vrry Convenient Drvii-r for < hetkmtfthe 
Distribution of the llcuillit(ht 

careful i> adjusted I ndoubtedi > . tin- greatest difficult] from 

glaring lights uml poor road ill n m mat ion is due in improper adjust 
men I of the eejuipmriit I In- .i\ . r.i _ . ■ ,ir mwiht dues nut know h«»w 
to adjust Ins headlamps, and most of those who know seldom do if 
jfanj data have been printed on this subject, and detailed instrin 

tious fMr fo< nsin^j are furnished l»\ >,ir > *t it. Departments <>f 

Motor \ehieles, a s w r P as hs I. imp matiufa< hirers 

In some rases it i> desirable to measure the headlight beams fi» 
see if they comply with the state laws lllumin.tt nm test, umm| In 
he difficult ti» make, but t . m I .i \ . h\ means ..f i simple little nistru- 
iii. nf. known ,i> .« t'....t randle meter Fig t . anyone ran inak» 
own measurements, and determine whether or n«»t his lieadlamps 
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comply with the law. Simply hold the meter at the points and 
distances indicated in the diagram, Fig. 1, and multiply its reading 
(in foot-candles) by the square of the distance from the meter to 
the car, to obtain the candle-power of the beam at the point of 
measurement. 




\ B 

Fig. S 

tfl -candle-power M\/i>\ ( \uto Headlamps 
i\> Highly Concentrated. (H) Poor Concentration 



1 here are also available guides issued by the lamp manufac- 
turers which tell exactly what lamps to use for every make of car 
on the market. Suffice it to say here that it is of the utmost import- 
ance to use only lamps which are made with great accuracy and high 
filament concentration, such as the 21 -candle-power, gas-filled 
Mazda (' lamp. Fig. .S-A. The candle-power maintenance of the 
gas-filled lamp is so much better than that of the Mazda B, or 
vacuum, lamp that some states have even gone so far as to require 
by law the u>e of gas-filled lamps. 




Via. \ 

Set-up inr Adjustment of Headlamp Till 



In addition to using the best lamps these must be focused very 
carefully. The following focusing instructions have been issued by 
the Headlight Committee of the Illuminating Engineering Society. 
Adjustment of Tift 

Place the car fully loaded on a level surface, as, for instance, the 
floor of the garage (>ce accompanying Fig. 4). Measure the height 
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of the center of the headlamps from the floor, and cut off two sticks 
to a lengi h equal to this height. Stand one of the sticks, A, near the 
front end of the car, and the other, B, near the rear. Arrange a 
hoard, C, so t bal it will stand on end, and set this up as a target at a 
distance of 25 feet ahead of the lamps so that the light of one head- 
lamp or of both shines upon it. Remove the front glass from the 
lamp, or use only the plain glass, and operate the focusing adjust- 
ment (see below) so that the light forms a small patch on the target 
(Fig. 5). Sight over the top of the two vertical markers, A and B, on 




Fig. 5 

\|)|>« nrance of Spot with Lamp at Focal Point 



to the target. ( J, and place a line, H, at the point thus found. This 
will give the horizontal line, [f the height of the center of the beam 
comes at the same height as this mark, the beam is horizontal. If 
the del ice which is to be used is one requiring a tilted beam, put 
another mark on the target at the requisite distance below the first 
mark. For instance, if a tilt of 2 feet in 100 is required, the target 
being 25 feel ahead of the lamps, the mark should be placed 6 inches 
belo* the horizontal mark. The headlamp is then tilted until the 
center of the beam comes at this lower mark with the car fully 
loaded. By shifting the target, the other lamp can be similarly 
adjusted. The actual tilting of the headlamps is a mechanical 
adjustment, which in some makes of cars is very simple, and in 
others recpiires some mechanical skill. See that the beams of both 
lamps point straight ahead. The horizontal distance between the 
cenlers of the beams should equal the distance between the centers 
of the headlamps. 
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Focus Adjustment 

All, or nearly all, headlamps are provided with an arrangement 
whereby the position of the bulb may be changed with respect to 
the focal point of the parabolic mirror. This arrangement is some- 
times a little difficult to find, but any owner, who is in trouble from 
this cause, may well consult a competent garage man. The adjust- 
ment of focus, as well as of t ilt . can best be accomplished in moderate 
darkness. It will be found that taking the headlamps without any 
controlling devices whatever, and throwing the beams from each 
one separately on to the target, a more or less round spot, or patch 
of light is seen. 

By operating the focusing adjustment the lamp is moved back- 
ward or forward with respect to the reflector. The following adjust- 
ments are recognized. Some devices require one of these adjust- 
ments, others another. 

Adjustment Xo. 1 

The center of the lamp filament is at the focus of the reflector. 
The patch of light made by the beam is then of minimum diameter. 

Adjustment Xo. 2 

The lamp is drawn backward from Xo. 1 adjustment. When this 
is done the patch of light becomes larger and finally a black spot 
appears at its center. When this spot is just on the point of appear- 
ing, adjustment Xo. 2 has been made. 

Adjustment Xo. 3 

The lamp position is intermediate between Xo. 1 and Xo. 2. 
The size of the patch of light is intermediate between Xo. 1 and 

Xo. 2. 

Adjustment Xo. 4 

The lamp i> pushed forward from position Xo. 1 until a black 
spot is on the point of forming in the center of the patch of light. 

In case the headlamp is so constructed that it is not easy to 
tell whether one is moving the lamp forward or backward, No. 2 
can be distinguished from No. 4 by blowing a cloud of smoke into 
the beam directly in front of the headlamp. If the rays of light are 
seen to diverge as they leave the reflector, the adjustment is Xo. 2; 
if they converge and cross, it is Xo. 4. 



'* 



lii general, moving the li^ht wmnr either forward <»r hark, ward 
IMQg the »XM of the reflector results in i han^m^ the spread »>f the 
Nil Moving the li^ht source up from the axis thrown the t>carn 
down; moving it downward thrown the heam up Moving to the 
ri^hf t li row ^ the heam to Mir left, ami uir \ • r>.i . I i_ rl \ 




lit ion uf Light K.is-. OritfiriMlmtf from «Hir> I . Kr«|>r«ti\rl> 

%m*A <*f ami Bettad Lm Focal Pbial >n « I'araN.li. R.tt.'r 




Fig 0B 

KnVrt .n iti. ^prrtul itt lh<r IVani Lir„-r an.) 'small Kilarnrnft 



He «*ure that flu- lamps are po*iti\el\ hiked in p«»sih.,n after 
thr adjust merit h.i> Keen made Some l\pe<s of headlamp-* .ire s., 
const rm ted that the focal adjustment is altered on replacing the 
fn - tit u'l.i ss \\ it 1 1 I Iicm- head lamps t fie i orrert ness • .f t tie adjust 
ment inn he judged l»> llispe«tum the pahh of litfht thrown vtith 
the de\ ue in place The top of this [ ». » f • li should l>e i lit off rm>re or 
li >- horizontally across the top ami the major portion of the paten 
should he helow the horizontal line 
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Beam Adjustment 

Having secured the right tilt and focus adjustment, the con- 
trolling device which it is proposed to use is affixed to the head- 
lamps, care being taken to see that it is placed exactly in accordance 
with the manufacturer's instructions, which should accompany the 
device.* The beam is then once more observed on the target to 
see whether the upper half of the beam is properly cut off and the 
light deflected toward the road, Fig. 7. In the case of many devices, 




Fig. 7 

Beam Deflected Toward the Road by Auxiliary Device 



this cut-off is secured with the bulb at the reflector focus. In the 
case of sonic, however those which obstruct the light from the 
upper part of the headlamp) the bulb must be brought back toward 
the reflector in order to secure the cut-off Adjustment No. -2 
With still others (those which obstruct the light from the lower half 
of the reflector) the bulb must be pushed forward ahead of the 
focus (Adjustment No. 4). In any case, a little experimenting will 
show what adjustment is necessary in order to secure the sharpest 
possible cut-off of the upper half of the beam. 
Importance of Accuracy in Filament Construction 

Tests have shown that if the filament of an automobile head- 
light lamp is located but A in. away from the focal point of the 
reflector, the intensity of the beam w ill be reduced 70 per cent, w ith 
a corresponding loss in pick-up distance. 

* When lamps of the H- 16- volt rating, or higher, are used, it may be necessary to 
tilt the headlamp> slightly, after the len- has been applied, in order to prevent objec- 
tionable plan*. 
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Lamp filaments which are not w ell concentrated and accurately 
located in the bulb cannot be focused to give a good concentrated 
beam. Fig. 6B shows the effect on the spread of the heam of large 
and small filaments. Fig. 8 shows the spot projected by auto- 
mobile headlights (without lens) using the lamp shown in Fig. 3A. 
Fig. 9 shows the spot from the same reflector (without lens) using 
the less concentrated and less accurately located filament of the 
lamp shown in Fig. SB. The lamps were operated at exactly the 



Fig. 8 Fig. 9 

Ln wI/Ti ^ } i y an Au ,*° H v ead - The ^ Reeled by the Same Device 
2 P ^n u ^Equipped I with a with a Lamp Having an Inaccurately 
21-candle-power Mazda C Lamp Placed Filament 

same candle-power (21 ), yet the beam candle-power in the former 
case was 98,000, and in the latter case 30,000. This, of course, has 
a great effect on the pick-up distance of the beam. 
" Pick-up " Distance 

The question is often asked as to what beam candle-power is 
necessary to pick up objects at various distances. There are many 
factors entering into the answer, such, for example, as the con- 
trast between the object and its background; the relative rest or 
motion of the object and observer; the amount of extraneous light 
entering into the observer's eye from surrounding light sources, etc. 
The curves in Fig. 10 show the approximate beam candle-powers and 
pick-up distances for light, medium and dark colored objects seen 
against a dark background. Fig. 11 shows the braking distance 
required to stop cars traveling at different speeds and under various 
road conditions.* The beam from a pair of good headlights equipped 
* Ohio Motorist, Feb., 1922, page 24. 
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Braking Distance for Various Conditions 
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with "21 -candle-power Mazda lamps, and approved glare-reducing 
lenses, will average about -2(1.000 candle-power, varying with the 

type of lenses used. 
Rear Lamps 

While headlamps are the most important lighting equipment on 
a motor car, they by no means complete tin 4 equipment. 

The tail-light is also required l>y la w, and, to best serve its pur- 
pose, must be a reliable lamp; one which will maintain its candle- 
power throughout life. The lamp must also be strong, as it is sub- 
ject to no small amount of vibration. There is an increasing 
agita I ion to enforce the laws requiring the license plate to be legible 
certain minimum distances at night. This requires well designed 
tail-lights, and, on long license plates, possibly even the use of two 
lamps. The State of Massachusetts now requires the use of ap- 
proved tail-lights, as well as approved headlights. Other states 
will, undoubtedly, follow suit. 

"Stop" signals are coming rapidly into use on automobiles. 
These, to he effect ivc. hot li by day and by night, should be equipped 
with a fairly high candle-power lamp. It is, therefore, recom- 
mended t hat -21 -candle-pow er M \zn\ < headlight lamps be used for 
this purpose. The weakest part of a "Stop" light is the switch. 
< 'arc s] inn Id be lived ill select ing only signa Is t hat have mechanically 
good switches, which will not jam or easily get out of order. There 
are several concerns building 'Stop" lights having a lamp on the 
dashboard, burning in series with the lam]) in the signal, to indicate 
whet her or not t lie signa I is w orking. These outfits usually require 
a special lamp, and for that reason are not very satisfactory. 

There is one make of switch on the market which has two con- 
tacts. In closing I he switch, a k 2-candle-powr lamp on the dash, 
in series with the M^nal lamp, is lighted and then shorted out as the 
21 -candle-power lamp in the signal lights up. The 2-candle-power 
la in 1 1 again Sashes as the switch is opened, and the -21 -candle-power 

lamp extinguished. This gives a positive indication each time the 
"Stop" signal lights, and again w hen it goes out. and has the ad- 
vantage of allow in- full voltage on 1 he signal lain]), thus burning 

it at its full candle-power. 

Standard Lam ps 

Only standard lamps, carried in stock by practically all garages, 

auto Supply dealers, etc.. all OVCT the country, will give the greatest 

reliability and satisfacl ion. The follow ing lamps are the types in most 
general use today and, therefore, the most likely to be found in stock: 
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M um v Lamp 

N umlicr 



Volts 



(IV 



Hull. 



Hase 



61 

67 
1 1 1<) 
LI SO 



I 158 For Ford 

1160 cars 

1141 



:>,-4 
6-8 

I -J It; 

6-8 
6-8 
6-8 

}) 

1*2-16 



.'I I 



•21 
1 1 



2 



G-6 
(,-<; 
G-6 
S-l I 
S-l 1 
S-l 1 

- 1 1 

S- 1 i 



Single contact — bayonet 
Single contact — bayonet 
Single contact — bayonet 
Single contact — bayonet 
^mil!< contact — bayonet 
I )niiblc r<>ul;ct ba\ unci 

Double contact — baj onel 
Single contact — bayonet 



Lamps Nos (l| (l:> ami <!7 arc used for the following service: 




Cowl lights 



Lamps Nos. 1189, 1130, 11.58, 1160 and 1141, are used For the following: 
Headlights Stop signals 




There are some cars having special lamps: dome lamps, etc., hut 
the tendency is strongly toward the use of standard lamps through- 
out, and of bul two sizes, "21 candle-power and 2 candle-power. 
The cars formerly using 1-2 Hi-volt lighting systems hit steadily 
coming over i<> (> S-volt systems. 
Maintenance of fhe Liyhtiny Etfu i pmenl 

There arc a surprising number of ways in which the lighting 
system of a car depreciates with service. By careful attention to 
these points, the lighting can be kept in good order. 

Tests have shown that the contacts of the switches used in auto 
lighting circuits increase in resistance with age. This is due to 
wear, and the collection of dust and particles of insulating material 
won oft by the contactors, and imbedded in the contact studs. 
1 1 baa been found that this resistance will increase from about 
0.01.) ohms to twice that value. This would represent a material 
drop in the candle-power of the headlight lamps. 

A little fine sandpaper rubbed over the contact points of the 
switches occasionally would reduce this lo^ 

Considerable resistance occurs at connections and fuse clips. 
These clips frequently corrode. This resistance is materially 
lowered by the use of link fuses fastened down under set screws. 
Where cartridge fuses are used, the contact ends, as well as the 
clips should be brightened occasionally with sandpaper. This may 
s;i c .in additional drop in candle-power of the lamps. 

Kvcn greater resistance wit h corresponding current drop occurs in 
the lamp sockets as they age. Cases have been found where the loss 
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in candle-power, due to socket resistance, ran as high as 50 per 

cent. 

Sockets occasionally get loose or out of line, which makes it 
very difficult to focus the headlamps properly. Attention should 
occasionally be given to all joints, also to whether or not the plunger 
pins in the sockets work easily. 

Another great cause of loss of light is due to dust and tarnish on 
the reflectors. An occasion;) 1 rubbing up with chamois and some 
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Character- istic Curves 
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i»ood silver polish will help materially to maintain the efficiency of 
the lighting. Such rubbing should only be done radially, i.e., from 

the run of I he reflector in toward the center and out again. Never 
rub around the reflector ;is that would tend to produce ridges in 
posil ions such as to distort the heam. (ireat care should be used to 
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see that there are no dust particles or grit on the chamois or reflec- 
tor, asthese would scratch the surface. The polished surface should 
never be touched with the hare fingers, as they are always more or 
Less moisl and salty, and bound to leave a tarnish mark. 

Some headlight lenses have a tendency to rotate in their rings. 
Care should be exercised to see that the prisms are vertical, other- 
wise they will deflect the light to undesirable points. 

Blackened lamps should be destroyed and replaced by new ones. 
The caudle-power of an incandescent lamp varies rapidly with 
the applied voltage. See curve in Fig. L£. 

\\ hen the battery on the car is partly discharged, the voltage 
w ill be low, w ith a corresponding drop in candle-power of the lamps. 
On the other hand, if excessive voltage is applied, as sometimes 
happens, particularly with Ford magnetos, short lamp life will 
result . 




Fig. 13 

Kit for Carrying Spare Lamps 



All cars should carry a set of spare lamps, as it is impossible to 
predetermine just when a lamp will fail. Small lamp kits to facili- 
tate carrying spare lamps are available. Fig. IS. 

Private (Umuje 

There is usually little provision made for lighting the private 
garage, outside of a drop cord and bare lamp. The slight added cost 
of installing efficient reflectors and lamps will be more than com- 
pensated for by the saving on clothes, time and temper, when 
making repairs. 



AUTOMOBILE, GARAGE ASD DISPLAY ROOM LIGHTISH 



A typical installation in a private garage is shown in Pig. 14. 
The portion to he well-lighted is that occupied hy the forward end 
of the car where the motor is located. The ceiling outlet is accord- 
ingly placed so that it is centrally situated relative to a 10-foot 
square at that end. A 100-watt howl enameled Mazda lamp in 
this case 11 feet from the floor in an RLM standard dome reflector 
provider a good intensity for ordinary adjustment. A portable 
lamp may he plugged in on the side wall for work in positions 
more difficult to illuminate. 
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Private G«r«9». 

Fig. 14 



< ro-.--x rtM.il ( ,f ;| Typical Private (iara^e with 

Modern Lighting Installed 

Garages 
Main Floor 

There is much room for improvement in lighting the main floor 
of the average puhlic garage. In the majority of cases noted, the 
proprietor seems to consider it sufficient to hang up a few hare 
lamps. Very often these are of the larger size of Mazda C lamps, 
and heing hung at no great height, make the placing of a car m 
position a hazardous operation, due to the blinding effect of the 
glare, even though extremely low speed is maintained. Scratched 
and bent fenders and guards result from the crowded condition 
of most garages and the deep dark shadows which prevail. 

Then, too. when work is to be performed on a ear. usually in a 
position difficult to illuminate by direct rays, the mechanic must 
work in a shadow or carry about with him a portable lamp. The 
inefficiency and danger of local lighting for use in shops has been 
proven conclusively and one has but to look to the manufacturing 
end of the automobile industry to see demonstrated the efficiency 
and high Speed production resulting from high intensity general 
lighting. 
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It is obvious, therefore, that the storing spare in the garage 
should he uniformly illuminated to a moderate intensity, as indi- 
cated in Table 1. The lamps should be hung high, well out of view 
and equipped with reflectors to direct the light downward and at 
the same time protect the eye from the bright filament. The 
reflector chosen for this purpose should be efficient and of such a 
character that it will not depreciate in service. 

TABLE i 



I <><> ! -( VM)|.1> OK 1I.U MINATION RECOMMENDED FOR VARIOl S 
PORTIONS OF THE SERVICE STATION 





Foot-candles 


Possible 




Recommended 


Range 




6 


4-8 




S 


5-10 


Show room 


10 


8-12 


Dead storage 


2 


1-2 


Office 


10 


6-12 


Rest room 


5 


4-6 


Store 


6 


4-8 


Stork room 


3 


2-4 




4 


3-6 



The RLM standard dome reflector with the bowl enameled 
MAZDA C lamp forms a lighting unit which will serve very well for 
this purpose. If it is properly placed, dense shadows will be 
eliminated and glare avoided. The size of lamp and spacing of 
outlets will be governed by the ceiling height. For ceilings under 
10 feet the spacing should not be greater than 12 or 15 feet. If 
I be ceilings are 12 feet or more from the floor, spacings as high as 

-JO feet w ill be -»a t i sfact ory . 

The ceiling and side walls should be light in color. A flat or an 
eggshell white is desirable for the maximum efficiency of lighting. 
The lower part of the side walls, however, should be painted a dark 
green or similar neutral color in order to conceal finger marks and 
oilier disfigurements. In addition to actually increasing the useful 
light, white or lightly tinted side walls and ceilings are of much 
assistance in eliminating heavy shadows. Light is thrown on the 
objects from different angles after being reflected from the walls 
introducing diffusion which reduces shadows. More detailed infor- 
mation on this subject will be found in Bulletin Index 15. 

The following table indicates the desirable size of lamps, and 
spacing of outlets for the various conditions likely to be en- 
countered in the storage space. This is based on the use of bowl 
enameled M vzn\ C lamps and RLM Standard Dome Reflectors. 
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Ceiling Height 


LIGHT SURROUNDINGS 


DARK SURROUNDINGS 


Size 
Lamp 


Spacing 


Size 
Lamp 


Spacing 


9-11 feet 


75-watt 
150-watt 
200-watt 


12 ft. by 12 ft. 
20 ft. by 20 ft. 
25 ft. bv 25 ft. 


100- watt 
200-watt 
200- watt 


12 ft. bv 12 ft. 
18 ft. by 18 ft. 
20 ft. bv 20 ft. 


12-15 feet 


Over 15 feet 



A layout based on this tabulation is pictured in Fig. 1.5. In this 
instance there will be noted a large machine shop adjoining the 
garage and hence comparatively little work will be done on the main 
floor. Under such conditions the minimum values of recommended 
foot-candle intensities may be employed. These allow for the 
ordinary inspections to be made and cars accurately placed without 
danger of injury. Where considerable work is carried on in the 
storage space, higher values of illumination are recommended. 




Fig. 15 

Layout of Service Station Showing Lighting Arrangement. The following data apply: 
Main Floor. — 200-watt bowl enameled Mazda C lamps, RLM standard dome 
reflector*, spaced 15 by 17 feet. Four foot-candles effective. Machine Shop- 
Same unit spaced 11 by 13 feet. Nine to ten foot-candles effective. Display 
Room. — 300-watt clear Mazda C lamps in enclosing diffusing globes spaced 12 by 
13 feet. Ten to twelve foot-candles effective. Accessory Store and Office. — 200- 
watt dear Mazda C lamps in light-directing enclosing globes arranged to give ten 
to twelve foot-candles. Rest Room.— 200-watt clear Mazda C lamp in decorative, 
semi-indirect unit. Stock and Tool Room*. — 50-watt clear Mazda B lamps in 
distributing type steel reflectors. Wash Room.— 50- watt clear Mazda B lamps 
in deep bowl opalescent glass reflectors. 



Convenient outlets should always be provided on the posts or 
side walls. To these, portable lamps, electric drills and similar tools 
may be connected, making it unnecessary to move the cars for 
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MM [■■■■tln« or to effect minor repair. The*e outlet* should 
b| of a >tur«iy lype am! U* ated in *u.-h position that they Hill not 
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It is difficult to produce a high degree of illumination on the 
vertical sides of the car from an overhead source having a sym- 
metrical distribution. It is also obvious that floodlights projecting 
the light horizontally would produce a condition of glare which 
would he objectionable on a garage floor. 

An arrangement of angle reflectors is shown in Fig. 17 which 
will effectively illuminate the sides of the car to a suitable intensity 
Porcelain enameled elliptical reflectors are used in this instance 
suspended U feet from the floor and furnished with 200-watt 
Mazda C lamps. 

A switch should be arranged to control these lamps so that they 

may he turned off when not in use. 

Mucin it, Shop 

In the machine shop, where major repairs are effected, the verv 
best lighting obtainable should be provided. High intensitv 
illumination of the proper character in this part of the industry 
will have a marked Wtert on the speed of production and quality 
of work produced. 

The repair job is a very intimate point of contact between the 
automobile industry and the general public. The honest garage 
owner has no desire to charge the customer an abnormally high 
price for a given piece of work. A reasonable charge on such a 
job produces a satisfied customer and secures his future business 
Inasmuch as the charge is based on the time expended, lighting has 
a very direct effect on this. 

Thrrr is i,n <|U est inn in the minds of those who have investigated 
the subject but that with proper illumination the time required to 
do a given piece of work is materially reduced. With high level 
,U \ "° ,,m< ' ,s ^ '"<>ki"tf around for a tool which has fallen 
'^ther docs the workman have to strain his eyes to follow the 
details oi the work. This subject is too extensive to warrant 
^--t.nu .uore space at tins place and the reader is urged to refer 
t«> I "lletm Index 11, entitled, - Light and Production * 

™ "dMPSe tool must receive light of the proper intensity 
from the correct direction if the best results are to be obtained. 

DUllet . m ' «*■ "The Lighting of Machine Shops," 

";y r : thls , ' ,, 7 t ; (,n m cMail - A "w« * pictured in 

> I" ^neral from l to 15 watts per square fool of floor area 
ft ' T iT' X i; « V ' ^~**1««*C lamps and BLM 

>tan<iar<i Dome Ueflectors. 
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Stock and Tool Room* 

A comparatively high intensity is required in the tool room 
where gauges are checked, micrometers employed and careful 
inspection of tools and jigs is made. 

General illumination for the room as a whole can well be sup- 
plemented by localized lighting at the counter. Standard types 
of industrial equipment are suitable for this. 

In the stock room, the bins and racks frequently reach to the 
ceiling with narrow aisles between rows. Lighting must be pro- 
vided over the face of the bins to read labels and make it possible 




Fig. 18 

\ Ladies' Rest Room in an Up-to-date Garage. General illumination is provided by 
the semi-indirect system and supplemented by decorative table 
lamps which harmonize with the cretonne hangings 

to locate a desired part at once. A 50-watt Mazda lamp in a dis- 
tributing type (shallow) porcelain enameled steel reflector is satis- 
factory for this lighting. Outlets on centers from 8 to 10 feet should 
be provided, the exact locations depending on the arrangement of 
the aisles. The reflector should be approximately level with the 
top of the shelf. 
Rest Room 

The modern garage has found it profitable to provide a rest or 
waiting room for the comfort of its patrons and tourists. Such a 
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room extends an invitation especially to the women of the party to 
take advantage of its comfort when making a stop. 

The decorative features of lighting are more important in this 
room than in other portions of the garage and the soft, even illumi- 
nation produced by the semi-indirect system is in good taste. A 
table lamp of decorative design adds to the general cosiness of the 
room. The lighting should he planned to augment the neatness 
and attractiveness which are so essential in the rest room. A room 
such as pictured in Fig. 18 will do much to add to the popularity 
of the establishment. Industrial or commercial forms of lighting 
units are quite out of place here. 

Office 

Enclosing units with clear Mazda C lamps are rapidly coming 
into favor for office lighting, since they combine the efficiency of 
directing devices with diffusing properties as well as keeping dirt 
and dust from the lamp bulb-. From 1 1 2 to 2 watts per square 
foot of floor area should be provided in the office. A typical layout 
of a small office is indicated in the plan Fig. 15. Convenient out- 
lets for fans, dictaphones and other electrically operated office 
devices should be provided. 

Accessory Store 

Proper illumination is necessary in the store. It is here that the 
customer and the merchant meet and the sale is to be made. A 
well-lighted store invites the attention of the passerby and causes 
him instinctively to reflect upon the necessity of purchase in that 
line. If the shop is attractive the customer can be more easily held 
and the probability of further sales increased. 

A recent investigation showed that, in two-thirds of the stores of 
tin- type inspected, enclosing glass units were used. This tendency 
is sound since a unit of this sort, while amply lighting the counter, 
will provide illumination for the shelves, racks and side walls with- 
out the presence of glare. For a store similar in plan to that indi- 
cated in Fig. 1.5 two enclosing units over the counter at a height of 
10 feet arid spaced as shown will give an average illumination of 
about 8 foot-candles when 150-watt clear Mazda C lamps are used. 
Using from 1.4 to J.J watts per square foot of floor area an illu- 
mination within the specified range will result. Bulletin Index 
"The Lighting of Small Stores," will be of interot to those who 
desire to increase the attractiveness of the accessory store by the 
use of artificial li<:ht. 
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Garage and accessory stores arc very often e< i u i I )] >t*i 1 with large 
show windows, which give them a unique opportunity of silently, 
yet forcibly, suggesting to the motorist the purchase of equipment 
for his car. The methods in use for lighting for display purposes 
are taken up laU ' r »tii<l<*r Display Room Show Window. Par- 
ticular attention should be paid to the possibilities of spotlighting 
in the case of large windows vv Inch pro\ ide for I he rnw concealment 
of the light sources. 

Display Roam 

Automobile display rooms are usually located in district where 
rental charges are high. The prominent location is counted on to 
compensate for the added cost, by the additional sales brought in. 
Every advantage of the situation, therefore, must be utilized in 
order that the returns may justify the large overhead expenses. 

To accomplish this, the exhibit must be effective over the 

greatest possible period of the day. Night time, also, should in- 
crease, rather than lessen, the value of the displa.v . because of the 
natural contrast of the lighted window with the darkness outside. 

At the present stage of automobile development, appearance 
has much to do with the popularity of the ear. and ac-urdingly a 
great deal of time and energy is expended in making -I attractive. 

A display room, by its very name, indicates that objects placed 
therein are to be seen. To be seen at all, they must be illuminated; 
to be seen properly, they must be lighted in such a manner as to 
stand out in their true proportions of color and contour. 

Good lighting may lift the ordinary display out of the common 
place and make it effective. Without it, no exhibit can make its 
best appeal. Because of its easy control and flexibility, it is a 
pliable means of securing attention-compelling effects. The 
abilitv of focusing attention on one or more particular points, with- 
out detracting from the general exhibit, is especially advantageous 
in automobile displays. 

We come, therefore, to the methods of employing illumination 
to accomplish these aims. How may it be utilized? Primarily, by 
the volume of light itself. It will be conc eded that a h.-h ,ntcn>it v 
of illumination compels attention. This is true psychologically, 
for a bright light symbolizes awakened interest, it is a stimulus for 
greater mental activity. A bright spot in the field of view Will 
cause the eve to turn toward it instinctively. 

The second idea in the use of light is the ability to flood the 
individual portions of the exhibit with a still hi, her intensity oi 
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light. The attention which has been drawn to the display as a 
whole may thereby be focused upon the particular part with which 
it is desired to impress the observer. 

The third feature is the use of colored light. This idea, originally 
novelty of seemingly little importance, has recently made such 
strides as to become an absolute necessity in up-to-date display 
lighting. Painting with light, as it has been aptly described, will 
be taken up in more detail later on. 

It has come to be recognized that more light in any salesroom 
means more sales. The psychological effect of low intensity is to 
produce a condition of lethargy, both in the customer and in the 
salesman. A higher intensity of illumination, however, quickens 
the sensibilities of the customer and causes him to arrive at a 
decision more quickly. The energy and aggressiveness of the sales- 
man have likewise been considerably increased. 

Having decided upon the intensity of illumination, which should 
be within the range indicated in Table 1, it is next in order to choose 
the general type of fixture or luminaire, as it is now called, to pro- 
duce that intensity. One point which must be considered when 
selecting the type is that the polished surfaces of the objects dis- 
played are likely to give back a specular reflection, i.e., the 
image of the light source itself. The choice is therefore 
Inn. ted to systems where the filament of the lamp is concealed 
from view. 

A dignified effect may be obtained by the use of totally 
indirect units. Such devices project all of the light upward 
toward the ceiling from whence it is reflected downward— no 
light sources are visible. Totally indirect fixtures mav be sus- 
pended from the ceiling, mounted in side wall boxes, or at the top 
of ornamental pedestals. An example of the use of such a unit is 
shown in Fig. 1!). Another form of totally indirect lighting employs 
what is known as a cove. A recess is constructed in the wall near 
the ceiling and lamps and reflectors are placed within this, entirely 
concealed from view. Totally indirect lighting produces excellent 
diffusion, and eliminates sharp shadows and the possibility of 
glaring reflections from polished surfaces. The sensation ex- 
penenced on entering a room lighted in this manner is pleasing, the 
even, soft yet sufficient illumination harmonizing with the quiet 
richness of the surroundings. With totally indirect lighting, from * 
to *..> watts per square foot of floor area should be provided to 
Obtain the recommended intensity for this class of service 



AUTOMOBILE, GARAGE AM) VISIT IY ROOM LIGHTING 



Semi-indirect lighting is similar to totally indirect, save that 
the reflector itself is translucent, transmitting some of the light and 
rendering the howl or fixture luminous Most of the light is pro- 
jected toward the ceiling and as before a soft, diffused illumina- 
tion is produced. The units are available in many decorative 
styles and may he ornamented by met;J hands and other decorative 
elements. 




Fig. 1!) 

A Display as it Appears with Totally Indirec t Illumination. Mirrored reflectors and 
Mazda C lamps are concealed within the ornamental casings at the 
top of the pedestals. No ceiling fixtures are necessary 
when such an arrangement is employed 

Light colored surroundings are, of course, essential with any 
indirect system and if these are available the required intensity 
may be obtained by semi-indirect units equipped with the proper 
size of lamps to give from L.6 to 2.2 watts per square foot of floor 
area. 

Where direct lighting is employed the high wattage M vzi>.\ C 
lamp should be enclosed in some sort of diffusing globe. Many 
designs of enclosing globes are available, some so arranged as to 
have a light directing as well as a diffusing effect, emitting a larger 
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proportion of the light below the horizontal with correspondingly 
less illumination on the side walls and ceiling. A unit of these 
general characteristics should he chosen where dark surroundings 
prevail. 

There is practically no limit to the decorative effects which may 
be produced by enclosing globes. Many sizes and types are now 
standard on the market. One rather important point to keep in 
mind is the relation of the contour of the fixture to the dimensions 
of the room. While the squat or flat type of globe gives a higher 
utilization of light, in many display rooms the ceiling is relatively 
high and the room comparatively narrow. Here a longer, pointed 
or stalactite shape globe presents a better appearance and is, there- 
fore, to be preferred. Where enclosing globe units are used in the 
display room, from 1.5 to 2.0 watts per square foot of floor area 
should be provided. 

Cleaning the bowls, reflectors and globes at regular intervals is 
of utmost importance. An interesting table showing the effect on 
the illumination produced by allowing the reflecting equipment to 
remain undeaned is shown. These figures, based on average office 
conditions in .hi industrial city, show the divergence between 
indirect and enclosing units. 

Approximate loss in percentage of initial illumination on work- 
ing plane: 

4 Weeks 8 Weeks 12 Weeks Hi Weeks 

Km'!nsinj> tfluhes !> 13 17 £0 

Semi-indirect 14 4-2 ■ii) 35 

Totally indirect H) gQ 37 44 

The proximity of the display room to the street usually results 
in the rapid accumulation of dust particles and the resultant cut- 
ting down of the light within a short period. The very design of the 
parts in the indirect systems makes the accumulation greater and, 
since the dirt gathers on the inner surfaces where it is not readily 
seen, the condition is not noticeable until the illumination drops 
far below thai intensity for which it was designed. 

Show Window 

As has (Ken been -aid. a show window is a stage upon which the 
display man arrange- his exhibits to attract the attention of the 
public. It, therefore, follows that the aids and devices employed 
by the stage manager may be copied ami used advantageously by 

him. The first idea is to produce sufficient intensity of illumination 
t<> make t he w mdou stand out as a brightly lighted spot among the 
ot hers on the street. 
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In order to utilize all of the light possible by throwing it upon 
the display instead of allowing it to light up the ceiling or escape 
[ntO the Street, an efficient reflector must be used. There arc many 
types of reflectors of various sizes and shapes which will give the 
correct distribution of light for any given application. The typical 
show window reflector, known as the an-le t\pe, -end- the light 
down and toward the rear. By using a number of thes. n tl 
dose together with the proper si/e lain])-, an even distribution of 
light of high intensity may be obtained. 

It is often desirable to point out one or more part iculai fe 

of the display without necessarily subordinating the remaindei 

This may be accomplished by projecting n|"»n -n< h port > < 

beam of light of still higher Intensity. Spot lights, such as used od 
the stage, have been adapted for this service. Several types are 
shown in Bulletin Index 31, as are also various types of modern 
window lighting reflectors. 

While it is not possible to produce as striking 'U' 1 ' " 1 
vidual display lighting on an open floor as it is in a show window, 
yet these same devices, with modifications, may be used to ad 

\ antage. 

In the case of a car displayed on the floor, the person inter 
will naturally wish to view it from all angles. Consequently, it is 
objectionable to have an unscreened light source visible. Angle 

reflectors at the ceiling must be used, and, because of the extreme 
height the lamp must be large. Further, a\..,d 
reflection and any manifestation of glare, difi.isii over the 

mouth of the reflector should be employed. By this method I 
flood of strong, diffused light may be made to envelop the exhibit 

To this may be added a spot light Miitablx phced I" bring nut some 
new features of interest 

Rapid strides have been made of late in the application of 
colored light for display purposes. At the same time, the use of 
daylight lamps has been found to be of enormous value. The 
abilitv to show the manner in which the car appears m the day 
time 'is of utmost importance, as it is then that the car viU re, ei i 

the major portion of its attention. With thepresent daj inclination 

lOWard bright colors it is desirable that the .Hum. nation brum nut 
these colors in their true value. For uist a m e. a r, r , i n t e, i ■».,-._ 
blue when viewed under a light having a preponderance <»f red will 

appear as a dull, lifeless black; if the yellow portion is >tron* the 

color will resemble a dirtv green. Daylight MaZD* lamps produce 
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illumination which is a close approximation to daylight in color 
value and will be found of use for this class of display lighting. 

On the other hand, it may he advantageous to employ a light 
which will strengthen or accentuate the original color and give it 
life. For example, if the car first mentioned were flooded with 
blue light, it would standout in all of its true beauty and bril- 
liancy of 



col 




Pig. *o 

A Garage Well-advertised Through Floodlighting Applied to Its Kxterior 

There are several devices for producing colored light easily, one 
of the latest being the use of colored glass globes which are placed 
over the lamps in the reflector. As they are easily attached and 
removed, it is only the work of a moment to change the illumination 
from one color to another. Another device employs gelatin screens 
which clip over the mouth of the reflector, and which also may he 
readily removed. These devices are also shown in Bulletin Index 
31 in connection with the angle reflectors. It should he home in 
mind that considerably more wattage must he employed when 
iimiio color dex ie«.. to ), reduce the intensity equivalent to that with- 
out t hen, The v a ] ues of such an increase depend on t he color used. 

From an artistic viewpoint, the attractiveness of a display room 
may be enhanced by the addition of floor lamps and ton hiers. The 

l;,,,, I ,> '» ^ M '»<• of just sufficient size pleasingly to 

•Humiliate the shade and stand. These units .ho U ld not he counted 
on to supplement the general illumination, hut are to be used for 
decorative purposes only. 

Exterior 

The external appearance of ■ garage or service station verv often 
suggests to the mind of the motorist the kind of service he will 
Obtain Vithui. It is. therefore, essential that the proprietor do 
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everything possible to make the exterior of his establishment appear 
attractive. 

Flood lighting the face of the building by means of projectors 
mounted either on the building or adjacent thereto has been found 
very satisfactory. Such a system makes the building stand out and 
typifies to the motorist the idea of an up-to-date garage (note 
Figs. 30 and 21). 




Fig. 21 

\ Filling Station Need Not be an Eyesore to the Community. The proper design sup- 
plemented by modern lighting skillfully utilized makes it an asset to the com- 
munity. Here ornamental standards light the surrounding area, 
while lamps concealed beneath the eaves render the 
building luminous 



Bulletin Index 95 on Flood Lighting and Index 92 on Sign 
Lighting give detailed instructions and the underlying theory in 
connection with this type of illumination which will be found very 
interesting and instructive. 
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